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14 Claims.

The present invention relates to improvements
in electrical systems and particularly to that type
of electric system for the modification of the
voltage delivered from the source of power to the
load. .

One of the objects of the invention is that of
providing an electrical system primarily adapted
for modifying the voltage delivered from such a
source of power as & battery wherein a plurality
of energy storing units are adapted to be, at one
period during the operation, connected with the
battery in parallel, so: that the units may indi-
vidually recelve an energy from the source of
supply and, during another period, be connected
in series with the load, the series connection to
include the source of supply.

Another object of my invention is to provide
a system having the above characteristics where-
by a full wave delivery is provided for the load.

A still further object of my invention Is to

provide a system having the above characteris-

tics wherein the system includes a common
ground or & common lead preferably on the nega-
tive side. .
~ Other objects and advantages of my invention
will be more fully apparent in the accompanying
specification and claims.
_ For the purpose of disclosing my invention, I
have illustrated certain embodiments thereof in
the accompanying drawings, in which:
Fig. 1 is a diagrammatic view of the circuit
arrangement embodying my invention; and
Fig. 2 is a diagrammatic view of another ar-
rangement wherein s different type of storage
unit is employed in the circuit.
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In the embodiment illustrated in Fig. 1, I pro- -

vide a plurality of groups of storage units, in the
present instance consisting of storage batter-
ies. Each of these groups consists of a plurality
of batteries, in the present instance two. Thus
group | consists of the batteries { and 2 and
group 2 consists of the batteries 3 and 4. Battery
{ is connected between a pair of stationary con-
tacts B and 6 of suitable vibrator interrupter and
in the circuit of this battery, between the contact
B and the battery, I provide a resistance 1.

The battery 2 is likewise connected between a
pair of stationary contacts 8 and 9 of a vibrat-
ing switch and likewise has connected in its
circuit a resistance 10.

Similarly, battery 3 is connected between a pair
of contacts 1| and 12 oppositely disposed rela-
tively to the contacts 5 and 6. This battery like-
wise has connected in its eircuit a resistance 3.
The battery & is connected between a pair of
stationary contacts {4 and 15 oppositely disposed
relatively to the contacts 8 and 8 and a resist-
ance 18 is connected in its circuit.

A pair of vibrating contacts 1T and 18, pref-
erably comprising a pair of vibrating reeds car-
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rying suitable contacts, operate respectively be-
tween contacts § and 11 and contacts ¢ and 2.
A similar pair of contacts (8 and.20 operate re-
spectively between contacts 8 and 14 and con-

"tacts 9 and 186.

The contacts 17 and 19 are respectively con-
nected to a lead 21 connected to one side of a
source of supply in the form of a battery 22 and
contacts 18 and 20 are respectively connected to
a lead 23 in turn connected to the opposite side
of the battery 22.

In addition to the above vibrating switches or
interrupters, one side of the battery ‘1 is con-
nected to a stationary contact 24 which, it will
be noted, is disposed in opposite relation to the
contact § and one side of the battery 3 is con-
nected to a stationary contact 28 which station-
ary contact, it will be noted, is in opposite rela-.
tion, having reference to the vibrating’ contacts,
to the contact fi. The vibrating contact 26
operates between these two stationary contacts
24 and 26. Similarly, the opposite side of the
battery | is connected to & contact 27, while the
opposite side of the battery 3 is connected to a
contact 28 between which operates a vibrating
contact 29. The battery 2 is connected on one
side with a stationary contact 30 oppositely dis-
posed with respect to contact 8 and battery & is
connected to one side to a oontact 31 oppositely
disposed with respect to contact I4, and between
these contacts a vibrating contact 32 operates.
A similar connection is provided on the opposite
side of the batteries 2 and 4, the battery 2 being
connected to a contact 38 and battery 4 being
connected to a contact 34 with; a vibrating
contact 35 operating therebetween. The contact
26 is connected to a lead 31 between which and
the lead 23 a load is adapted to be connected.
Contacts 28 and 32 are connected together and
the contact 35 is connected to the lead 21.

For illustrative purposes, we will assume that
it is desired to deliver to the load 28 volts. Under
these circumstances, the source of supply battery
22 will have a capacity of twelve volts. Each
of the batteries 1, 2, 8 and 4 will have a capacity
of ten volts. Assuming that the contacts have
been moved under the influence of the magnet
38 to the “up” position, looking at Fig. 1, then
batteries | and 2 will be connected in parallel
between the leads 21 and 23, thus in a relation .
to receive separately a charge from the battery

- 22. At the same time, batteries 3 and & will be
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connected between leads 21 and 37, in series,
thus connecting batteries 22, 3 and 4 in serles
with the load, delivering a total of thirty-two
volts. However, due to the voltage loss in the
system, a net voltage of twenty-eight volts will
be delivered to the load. Likewise, when the vi-
brating contacts are in the “down” position, the

vbatterles“s, and 4 will be connected in parallel
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in charge-receiving relation to the battery 22
and batteries | and 2 will be connected in series
and discharging relation with bateries 22 and
the load. .

Due to the resistance in the battery circuits,
the charge to the batteries | to 4, inclusive, will
be limited, so that they will never be over-
charged, irrespective of the conditions of battery
22. However, should the voltage of battery (2
drop below the twenty-two  volts, additional
charge will be delivered by the suplemental hat-
teries, thereby maintaining the voltage constant
and, in event the voltage of batiery 2 becomes
excessive, the resistance will, of course, prevent
batteries ! to 4, inclusive, from receiving more
than their ten volt charge.

In Flg. 2, I have illustrated another form of my
invention wherein in the place of electrical stor-
age units in the form of storage batteries, I pro-
vide condensers or capacitors 38 and 3§ in the
place of batteries | and 2 and capacitors or con-
densers 42 and 41 in the place of batteries 3 and
4. In other respects, however, the circuit arrange-
ment Is the same and it is, therefore, apparent
that in one position of the vibrating switches,
the capacitors 38 and 39 will be connected in se-
ries with the battery 22 and thus discharge the
muliiplied voltege to- the load and, at the same
time, the capacitors or condensers 40 and 4{ will
bz connected in parallel with the battery 22, thus
being charged from the battery.

It is apparent that in both arrangements, how-
var, o full wave current is delivered to the load
pecause, while one sef of storage units is being
charged, the other set is discharging to the load
and vice versa. It is further apparent thet in
the above systemn, I have provided & common
negative lead which may be in the form of &
lead or which may be in the form of a common
ground.

In each of the structures shown in Figs. 1 and
2, the vibrating switches are driven by an electio-
magnet 42 having one terminal of the coil there-
of connected to the lead 23 and the other termi-
nel connected to a contact 43 cooperating with
the contact on the reed {9 which, as heretofore
explained, is connected with the lead 2f.

" L claim as my invention:

1. A voltage modifying system comprising, in
combination, two pair of electrical energy storage
units, means for slternately connecting said pairs
of storage units in parallel with a source of sup-
ply, and . means for alternately connecting said
source of supply and one pair of said units in
series with a2 load while the other pair is con-
nected with the source of supply.

2. A voliage modifying system comprising, in
combination, {wo sets of electrical energy storage
units, each sef including a plurality of units,
means for aliernately connecting the units of

ach set in parallel with a source of suppily, and
mesans for alternately connecting said source of
supply and the units of each set in series with
the load while the other set is connected with
the seurce of supply.

- 3. A voltage modifying system comprising, in
combination, two sets of electrical energy storage
units, each set including a plurality of units, the
units of the sets being disposed in paired rela-
tion, & pair of vibrating switches common to each
pair of units for alternately connecting the units
of each set in parallel with a source of supply
and a pair of vibrating switches common to each
palr of units for alternately connecting said
source of supply and the units of each set in se-
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ries with a load while the opposite set is connected
to the source of supply.
4. A voltage modifying system comprising, in

-combination, & first plurality of groups of inter-

rupting contacts, the contacts of each group com-
prising a pair of vibrating contacts, and two sets
of contacts disposed on opposite sides of said
vibrating contact, each set including two con-
tacts, one for each movable contact, electrical
storage units connected between the contacts of
each set, the movahle contacts of each pair being
respectively connected to the opposite sides of a
supply source, a second plurality of groups of
interrupting contacts, each group including a pair
of vibrating contacts and two sets of contacts
disposed on opposite sides of said vibrating con-
tacts, each set including two contacts, one for
each vibrating contact, the pair of movable con-
tacts being respectively connected to a supply
Iine and a movable contact of another group
and the contacts of a set being respectively con-
nected to an energy storing unit.

5. A voltage modifying system comprising, in
combination, a plurality of groups of interrupting
contacts, each group including a first and second
pair of vibrating contacts, a set of contacts dis-
vosed on each opposite side of said second pair
of vibrating contacts, each set comprising two
contacts, one for each of the vibrating contacts
of said second pair, electric storage units con-
nected hetween the contacts of each set, said vi-
brating contacts of said first pair being respec-
tively connected to one side of a load and a vibrat-
ing contact of the next succeeding group, a vibrat-
ing contact of the first pair of the last group being
connected to the other side of the load, two sets of
contacts, one set disposed on each side of said
first pair of vibrating contacts and each set com-
prising a pair of contacts, one for each of the first
pair of contacts, said storage units being con-
nected between the sets of contacts.

6. A voltage modifying system comprising, in
combination, a pair of stationary contacts, an
electrical storage unit connected hetween the
same, a second pair of oppositely disposed sta-
tionary contacts, a second electrical storage unit
connected between said second pair of contacts,
& third pair of stationary contacts corresponding
in disposition to said first pair of contacts, said
second storage unit being connected between said
third pair of contacts, a fourth pair of contacts
corresponding in disposition to said second pair of
contacts, said first storage unit being connected
between said fourth pair of contacts, & vibrating

-contact operating between two contacts of said

first and second pair and connecting tc one side
of & supply source, a second vibrating contact
operating between the other two contacts of said
first and second pair and connected to.the op-
posite side of a supply source, a third vibrating
contact operating between two contacts of said
third and fourth pair of contacts and connected
to one side of a load and a fourth vibrating con-
tact operated between the other two contacts of
said third and fourth pair and adapted for con-
nection with the other side of said load through
said source of supply.

7. A voltage modifying system comprising, in
combination, two groups of energy storing units,
each group composing a plurality of units, the
units of each group being connected to two pair
of contacts, the contacts of one pair being oppo-
sitely disposed relatively to the other pair and
the pairs of contacts of the units of the two groups
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being oppositely disposed, vibrating contacts op-
erating between the opposed contacts of the
groups and adapted by their movement between
the opposed contacts to alternately connect the
energy storage units of one group in parallel with
a source of supply and the energy storage units
of the other groups with the load in series with
the source of supply and one another.

8. A voltage modifying system comprising, in
combination, a supply storage battery, two groups
of energy storage batteries, each group compris-
ing a plurality of energy storage batteries, the
units of each group being connected te two pairs
of contacts, the contacts of one pair being oppo-
sitely disposed relatively to the other pair and the
pairs of contacts of the two groups being oppo-
sitely disposed, vibrating contacts operating be-
tween the opposed contacts of the groups and
adapted by their movement between the opposed
contacts to alternately connect the energy storage
batteries of one group in parallel with a supply
battery and the batteries of the other group with
the load in series with one another and with the
supply battery.

9. A voltage modifying system comprising, in
combination, a supply storage battery, two groups
of energy storage batteries, each group compris-
ing a plurality of batteries, the batteries of each
group being connected to two pairs of contacts,
the contacts of one pair being oppositely disposed
relatively to the other pair, a limiting resistance
in the circuit of each of the energy storage bat-
teries, the pairs of contacts of the energy storage
batteries of the two groups being oppositely dis-
posed, vibrating contacts operating between the
opposed contacts of the groups and adapted by
their movement between the opposed contacts to
alternately connect the energy storage batteries
of one group in parallel with the supply battery
with a limiting resistance in the circuit of each
of the energy storage batteries and the units, and
the batteries of the other groups to the load in
series with one another and 1n series with the
source of supply battery.

10." A voltage modifying system comprising, in
combination, a pair of leads, a source of supply
connected between said leads, a third lead, one of
said pair of leads and said third lead being adapt-
ed for connection with a load, two groups of elec-
trical storage energy units, each group including
a plurality of units, means for alternately con-
necting the units of one group in parallel between
said pair of leads and simultaneously connecting
the units of the opposite group in series between
one of said pair of leads and said third lead.

11. A voltage modifying system comprising, in
combination, a pair of leads, a storage battery
connected between said leads, & third lead, one
of said pair of leads and sald third lead being
adapted for connection with a load, two groups
of storage batteries, each group including a plu-
rality of storage batteries of smaller voltage
capacity than said first-mentioned battery, and
means for alternately connecting the batteries of
one group in parallel between said pair of leads
and simultaneously connecting the batteries of
the other group in series between said tkird lead
and one of said pair of leads.

12, A voltage modifying system comprising, in
combination, a pair of leads, a storage battery
connected between said leads, a third lead, one
of said pair of leads and said third lead being
adapted for connection with a load, two groups
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of storage batteries, each group including a plu-
rality of storage batterles of a smaller voltage
capacity than said first-mentioned battery and a
limiting resistance in the circuit of each of said
smaller voltage capacity batteries, and means for
alternately connecting the batteries of one group
in parallel between said pairs of leads with the
Imiting resistance thereof in said circuit and
simultaneously connecting the batteries of the
other group in series between said third lead and

~ one of said pair of leads.
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13. A voltage modifying system comprising, in
combination, a plurality of units each comprising
a pair of contacts, an electrical storage battery
connected between sald pair, a second pair of

- contacts oppositely disposed with respect to the

first pair, an electrical storage battery connected
between said second palr, a vibrating contact
operating between two opposed contacts of said
first and second pair and connected to one side
of a source of supply, a vibrating contact operat-
ing between the other two opposed contacts of
said first and second pair and connected to an-
other side of a source of supply, a third pair of
contacts oppositely disposed to said first pair
and having said first-mentioned electrical stor-
age battery connected therebetween, a fourth pair
of contacts oppositely disposed relatively. to said
second pair of contacts and having said second
electrical storage battery connected therebe-
tween, a vibrating contact operating between two
opposed contacts of said third and fourth men-
tioned pair and adapted for connection to the
load, and another vibrating contact operating be-
tween the other contacts of said third and fourth
pair and connected to a vibrating contact of the
next succeeding unit which corresponds to said
third mentioned vibrating contact and the vi-

‘brating contact of the last unit corresponding to

the fourth mentioned vibrating contact belng
adapted for connection to the load.

' 14. A voltage modifying system comprising, in
combination, a plurality of units each comprising
a pair of contacts, an electrical storage unit con-
nected between said pair, a second pair of con-
tacts oppositely disposed with respect to the first
pair, an electrical storage unit connected between

‘said second pair, a vibrating contact operating

between two opposed contacts of said first and
second pair and connected to one side of a source
of supply, a vibrating contact operating between
the other two opposed contacts of said first and
second pair and connected to another side of a
source of supply, a third pair of contacts oppo-
sitely disposed to said first pair and having said

. first-mentioned electrica] storage unit connected
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therebetween, a fourth pair of contacts oppositely
disposed relatively to said second pair of con-.
tacts and having said second electrical storage
unit connected therebetween, a vibrating contact
operating between two opposed contacts of said
third and fourth mentioned pair and adapted for
connection to the load, and another vibrating
contact operating between the other contacts of
said third and fourth pair and connected to a .
vibrating contact of the next succeeding unit
which corresponds to said third mentioned vibrat-
ing contact and the vibrating contact of the last
unit corresponding to the fourth mentioned vi-
brating contact being adapted for connection to

the load. _ :
- WILLIAM W. GARSTANG.




